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ADVERTISEMENTS IN VIEW

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s a Continuation of U.S. patent appli-
cation Ser. No. 14/531,532, filed on Nov. 3, 2014, which 1s
a Conftinuation of U.S. patent application Ser. No. 13/163,

154, filed on Jun. 17, 2011, the contents of both applications
are 1ncorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to the delivery of content
over a network, and to the analysis of whether that content
1s viewable by a user. In particular, but not exclusively, the
present invention relates to the assessment of whether an
advertisement 1n a web page 1s viewable by a user.

BACKGROUND TO THE INVENTION

Increasingly, online publication 1s replacing conventional,
physical means for distributing content. For example, news-
paper publishers are receiving increasing volumes of trathic
at their websites, while selling fewer hard copies of the
newspapers themselves. This presents a challenge for the
publishers 1n terms of monetising the content they produce.
While some publishers have instigated a pay-per-view or
subscription service to access their online content, most
have attempted to keep their online oflerings free at the point
of use. To support this model, publishers rely on advertising.

Indeed, advertising based revenue models are not limited
to publishers of content but have been adopted by a large
number of internet services. In selling advertisement space
on a website, a decision has to be made as to the price that
that space will cost. Today, advertising space 1s predomi-
nantly sold on either a pay-per-impression or a pay-per-click
basis.

In a pay-per-impression model, a charge 1s levied each
time the web page containing the advertisement 1s viewed.
Records are kept each time a web page containing the
advertisement 1s downloaded to a user, and a charge 1s levied
to the advertiser according to the volume of downloads that
have occurred.

A problem with current pay-per-impression techniques 1s
that they do not accurately reflect whether the user engaged
with the advertisement itself. Indeed, there 1s no indication
as to whether the advertisement was even viewed by the
user. For example, the advertisement may be on a part of the
web page that was not viewable 1n the user’s browser
window, or may even have failed to load. This creates
uncertainty as to the value of the advertisement to the
advertiser, and thereby suppresses demand for internet
advertising.

The pay-per-click model addresses some of these con-
cerns. In this model, payment 1s made for each occasion on
which the user clicks on a link within the advertisement.
However, while this does ensure (in the absence of fraud)
that payment 1s only made 1n the case where a user engages
with the advertisement, 1t 1s not appropriate for all circum-
stances. For example, many advertisements are intended to
increase brand awareness passively, and would not wish to
interfere with the user’s experience. In general, the number
of clicks on an advertisement will not be simply a function
of the number of views 1t recerves, but will be affected by the
success of that advertisement in enticing a click. Pay-per-
click models are unable to distinguish between these factors.
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2

Accordingly, it would be desirable to develop an approach
which accurately reflects the number of times a particular

advertisement has been viewed. Since the visibility of the
advertisement 1s not ensured simply because the host web
page has been downloaded, a greater degree of accuracy 1s
required.

One proposed solution 1s to monitor the area of the web
page which 1s shown by a particular user’s browser at a
given moment. For example, knowing the dimensions of the
browser’s viewport and the position of the advertisement in
the web page, 1t can be established whether the advertise-
ment 1s 1 view (that 1s, within the browser’s viewport) by
observing the scroll position of the browser window (1.e. 1ts
vertical and horizontal position on the web page). Another
solution alternatively or additionally senses the position of
the mouse cursor on the web page.

While these solutions can provide accurate data in the
right circumstances, they are in practice of limited use. This
1s due to restrictions on the mformation that parties within
the process are able to denive.

In particular, advertisements are often contained within
(nested) 1frames 1n a host web page. An 1frame provides a
region within a web page 1n which other web content may
appear.

One important benefit of 1frames for the publisher 1s that
content within the iframe 1s unable to aflect content in the
host web page or even discover information regarding that
page, as long as the iframe and the host web page are served
from different domains. This means that the publisher can be
secure 1n the fact that the advertisement will not corrupt the
main content of the host web page.

However, since content within the iframe 1s not able to
interact with the host web page, 1t 1s not possible for any
client-side code served with the advertisement to discover,
for example, the dimensions (height and width) of the host
web page, or where the browser viewport 1s 1n relation to the
host web page. Accordingly, 1t 1s not possible for any such
client-side code to be used to discover whether the adver-
tisement 1s 1n view. As such, when an iframe 1s used to serve
an advertisement, techniques which attempt to infer whether
an advertisement 1s 1n view {from the location of the browser
viewport relative to the host web page do not function. (c.1.
http:// www.realvu.net/iframes/)

Accordingly, 1t would be desirable to provide a technique
for establishing whether an advertisement has been viewed,
even when the advertisement 1s served within an iframe or
some other such restricted or sandboxed environment.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there
1s provided a computer implemented method for determin-
ing whether a region within a web page 1s 1n view, com-
prising;:

providing at least one test feature i the region;

rendering the web page;

monitoring a behavioural characteristic relating to the at

least one test feature; and

determining from the monitored behavioural characteris-

tic whether the region 1s in view or not in view,
wherein the behavioural characteristic varies according to
whether the test feature 1s 1n view or not 1n view.

So, the present invention i1s able to assist in providing
information as to whether a region within a web page 1s 1n
view without requiring knowledge of the characteristics of
the host web page. During rendering of the web page,
behavioural characteristics that vary according to whether a
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test feature 1n the region 1s currently being displayed can be
monitored to establish whether the region 1s 1 view or not
in view. In this context, “in view” indicates that the region
1s within the browser’s viewport, 1.e. within a viewable
portion of a web page that 1s shown by the browser.
However, while the presence of the region within the brows-
er’s viewport 15 a necessary requirement, it may not be
suilicient. For example, although 1n the browser’s viewport,
a region may be obscured from the user as a result of being
in a background tab or for another reason. Thus, 1n general,
a region 1s “in view’ 1f it 1s viewable by a user and “not 1n
view  1f 1t 1s not viewable by a user, for whatever reason. In
particular preferred embodiments, the region contains an
advertisement, and 1n this way information as to whether an
advertisement 1s 1n view can be derived.

The present invention can take advantage of the fact that
web browsers and web-browser plugins make particular
provisions whereby, for example, elements of a web page
that are viewable within the browser viewport may be
redrawn more frequently than elements that are on the web
page but 1n an area not currently contained within the
browser’s viewport. This behavioural difference, together
with others like the clock rate or the number of local
connections that can be made, 1s the result of eflorts to
reduce unnecessary processing of elements of web pages

that are not currently 1n view. The present invention can
make use of this behavioural difference to infer information
regarding whether test features are 1n view, and, from this,
whether advertisements are in view

Accordingly, behavioural characteristics may relate to the
manner 1n which the one or more test features are handled
during rendering of the web page. For example, in preferred
embodiments, the step of monitoring a behavioural charac-
teristic comprises monitoring behaviour of an application
programming interface (API), such as a browser API or a
plugin API, as 1t relates to the at least one test feature. The
behaviour of an API may be momtored directly or indirectly.
For example, a plugin might receive a clipping rectangle
from the browser, through the “NPP_SetWindow” call 1n the
Netscape Plug-in Application Programming Interface
(NPAPI), detailing which portion of a drawable feature 1s
currently 1 view. Using this information the plugin may
vary the frame progression rate of a test feature it 1s
generating. In certain embodiments client-side code associ-
ated with a test feature could be provided to momtor the
browser NPAPI to determine whether part of or the whole of
the test feature 1s 1n view. In other embodiments, client-side
code could be used to monitor the frame progression rate of
the plugin associated with the test feature. In some preferred
embodiments, the plugin API 1s a Flash API.

In preferred embodiments, the step of monitoring the
behavioural characteristic 1s carried out by code operating in
a restricted environment such that 1t 1s prevented from
discovering features of the host web page. In preferred
embodiments, the restricted or sandboxed environment in
which the code operates 1s an iframe (potentially nested
within other 1frames) within the host web page. The present
invention finds particular utility 1n the context of iframes
since 1t does not require knowledge of the host web page,
instead monitoring a behavioural characteristic of the test
teature 1tself which varies according to whether that feature
1s being displayed. This 1s especially valuable when the
content of the 1frame and the host web page are served from
different domains, since in these circumstances 1t 1s not
possible for elements served within the iframe to interact
with or discover information about the host web page.
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Examples of restricted environments that may be used as
an alternative or in addition to an iframe 1n the context of the
present mvention include: a frame; a Microsolt Web Sand-
box; a dojox.secure.sandbox from the Dojo Toolkit; a Scal-
able Vector Graphics (SV(G) document; or Cajoled script
generated by Caja. Restricted environments may prevent the
code carrying out the monitoring of the behavioural char-
acteristic from having access to some or all of: the position
of the region relative to the host web page; the vertical and
horizontal scroll positions of the viewport of the host page;
and the dimensions of the viewport of the host web page.

In preferred embodiments, the behavioural characteristic
comprises a frame progression rate of the test feature. For
example, the behavioural characteristic may be the rate at
which frames within a Small Web Format (SWF) applet
progress. Alternatively or additionally, the behavioural char-
acteristic may comprise a timer clock rate and/or the rate at
which local connections can be made. In other examples, the
behavioural characteristic may be animation timing of the at
least one test feature or the rate at which a browser calls a
browser plugin to repaint itself. In particular, animation
timing may be monitored through a WindowAnimationTim-
ing API.

In preferred embodiments, the step of monitoring the
behavioural characteristic occurs at a client device, and the
method further comprises: transmitting information relating,
to the behavioural characteristic from the client device to a
server. Monitoring the behavioural characteristic at client
devices 1s an eflicient way to obtain information as to the
activity of that client device, while recording information at
a central server allows results to be collated from a number
of sources. As such, this aspect of preferred embodiments
makes optimal use of the architecture of a client-server
network.

Preferably, the at least one test feature i1s any of: an
clement; a document; a plugin; or an applet. In preferred
embodiments, the at least one test feature 1s an applet, such
as an Adobe Flash, Java or Silverlight applet. In one par-
ticular preferred embodiment, the at least one test feature 1s
an Adobe Flash SWF applet and the step of monitoring a
behavioural characteristic comprises monitoring an Adobe
Flash API.

In preferred embodiments, the step of monitoring the
behavioural characteristic 1s carried out by client-side code.
Client-side code 1s code which operates on a client device.
The client device 1n this context 1s the device which displays
the host web page to the user. The client-side code may take
the form of, for example: client-side script; an applet; or a
plugin. In particular, client-side script may be implemented
in at least one of: ECMAScnpt, JavaScript, Jscript,
VBScript, ActionScript or GLSL.

In preferred embodiments, the step of determining
whether the region 1s 1 view or not 1n view comprises
determining one or more of: the proportion of the at least one
test feature that 1s 1n view; the height and width of the at least
one test feature that 1s 1n view; whether any part of the at
least test feature 1s 1n view; and whether all of the at least one
test feature 1s 1n view. By analysing these details of whether
the test feature 1s 1n view, a more detailed picture can be
established regarding which parts of the region are 1n view.

Preferably, the step of determining whether the region 1s
in view comprises comparing the monitored behavioural
characteristic with one or more control values. For example,
the control values may be used as threshold values, whereby
if the behavioural characteristic exceeds a certain value the
region 1s determined to be in view (or not 1 view, as
appropriate). This 1s an eflicient method of judging whether
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a frame progression rate indicates that the region 1s 1n view
or not. For example, the test features can be determined as
in view 1if the frame progression rate exceeds a threshold
value.

In some preferred embodiments, the method fturther com-
prises generating a control feature which 1s not viewable,
monitoring a behavioural characteristic of the control fea-
ture, and determiming the at least one comparison value in
dependence on the monitored behavioural characteristic of
the control feature. A control feature that 1s not viewable 1s
one that will not be displayed to a user 1n any circumstances.
This aspect of the present mnvention makes use of the fact
that a browser or plugin will render features of the web page
at a nominal rate, even 1f those features are located such that
they will never be shown. For example, should the test
teature be delivered 1n an iframe and the control feature also
be delivered 1n the iframe, the control feature may be located
outside the visible dimensions of the iframe meaning that 1t
1s never shown to the user (since any aspect of the iframe 1s
unable to influence the host web page). Accordingly, the
behavioural characteristic of the control feature can give an
impression of the likely behavioural characteristic of the test
feature when 1t 1s not 1n view. For example, the frame
progression rate of the test feature can be compared with the
frame progression rate of the control feature, and the test
feature can be considered 1 view if 1ts frame progression
rate exceeds that of the control feature.

In some circumstances, the control value with which the
behavioural characteristic of the test feature 1s compared 1s
chosen 1n dependence on a previously determined state of
the test feature. In particular, the control value may be
chosen 1 dependence on whether the test feature was
previously considered to be 1n view or not 1 view. For
example, the control value for a test feature to be determined
as 1 view when the test feature has previously been deter-
mined as not in view may be greater than the control value
if the test feature has previously been determined as 1 view.
This may help account for changes in the conditions 1n
which the browser or plugin operates, and limaits the chance
that minor fluctuations due to external factors will be
interpreted as a change of state of the test features from 1n
view to not 1 view or vice versa.

Alternatively or additionally, the set of comparison values
may be determined using heuristic or empirical methods.
These methods may take account of the circumstances 1n
which the web page 1s rendered, such as the browser used to
render the web page or the operating system environment.
As such, allowances can be made for other reasons for
variation 1n the redraw rate which do not depend on whether
the feature 1s 1n view or not in view.

Preferably, the at least one test feature 1s located at an
edge of the region 1n which the advertisement 1s found. This
means that values retrieved from the test feature can clearly
establish whether that edge of the region 1s 1n view or not.
In preferred embodiments, a plurality of test features are
located at edges of the region. In this manner, the invention
can assist in determining whether the whole of the adver-
tisement or a particular proportion of the advertisement 1s in
view or not 1n view. In particular embodiments, at least some
of the test features are located at corners of the region.

In preferred embodiments, the at least one test feature 1s
transparent and/or a test pixel. These aspects limit the impact
of the at least one test feature on the region 1n which the
advertisement 1s found, allowing 1t to serve its primary
purpose.

In preferred embodiments, an advertisement 1s provided
in the region. This 1s particularly valuable context in which

10

15

20

25

30

35

40

45

50

55

60

65

6

to discover whether the region 1s 1n view, and may provide
significant commercial advantages. In some preferred
embodiments, the at least one test feature may form part of
or the whole of the advertisement 1tsell.

It can also be appreciated that the invention can be
implemented using computer program code. Indeed, accord-
ing to a further aspect of the present invention, there is
therefore provided a computer program product comprising
computer executable instructions for carrying out the
method of the first aspect. The computer program product
may be a physical storage medium such as a Read Only
Memory (ROM) chip. Alternatively, it may be a disk such as
a Digital Versatile Disk (DVD-ROM) or Compact Disk
(CD-ROM). It could also be a signal such as an electronic
signal over wires, an optical signal or a radio signal such as
to a satellite or the like. The mvention also extends to a
processor running the software or code, e.g. a computer
configured to carry out the method described above.

According to a further aspect of the present invention,
there 1s provided a device for determining whether a region
within a web page 1s 11 view, comprising;

provide at least one test feature in the region;

render the web page;

monitor a behavioural characteristic relating to the at least

one test feature; and

determine from the monitored behavioural characteristic

whether the region i1s 1n view or not 1 view,

wherein the behavioural characteristic varies according to

whether the test feature 1s 1n view or not 1n view.

BRIEF DESCRIPTION OF THE FIGURES

Preferred embodiments of the present invention will now
be described with reference to the accompanying drawings,
in which:

FIG. 1 1illustrates the viewable portion of a web page
containing an advertisement;

FIG. 2 shows a system for delivering content to a user;

FIG. 3 shows the operation of the system of FIG. 2 during
an exemplary delivery of content to the user;

FIGS. 4A and 4B 1illustrate various arrangements of test
features within an advertisement;

FIG. 5 1llustrates the visualisation of a hysteresis curve to
represent the use of different thresholds 1n different transi-
tions; and

FIG. 6 shows the eflect of scrolling on a behavioural
characteristic of a control feature.

DETAILED DESCRIPTION

Referring to FIG. 1, a web page 100 1s shown. The web
page comprises a main arca 101 1mn which content 1s dis-
played. The web page further comprises an advertisement
102. In this example, the advertisement 102 1s contained
within an 1frame.

FIG. 1 also illustrates a browser window 110. Only
clements of the web page 100 which appear within a
viewable portion of the browser window 110 are viewable to
a user at a particular time. These elements of the web page
100 are said to be 1n view. Elements which are not contained
within a viewable portion of the browser window 110 are
said to be not 1n view.

It 1s known that a user accessing the web page 100 will be
able to move the browser window 110 around the web page
100 to view different elements of the page 100. The position
of the browser window 1s indicated by the scroll bars 111.
The user may also be able to zoom 1n or zoom out of the host
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web page 100, a process which ellectively changes the size
of the browser window 110 relative to the host web page
100. As a result of this, certain elements of the web page 100
will be 1 view at some times and not in view at others.

As explammed in the background above, this creates a
difliculty 1n establishing whether the advertisement 102 1s 1n
view, which will of course be of interest to the advertiser
producing the advertisement 102 when deciding its value.
One prior art solution relies on knowledge of the position of
the scroll bars 111. However, this information cannot be
discovered by elements provided with the advertisement
102, since this 1s contained within an 1frame on an external
domain. This 1s because 1frames are specified to 1solate the
host web page 100 from content contained within the 1frame.

In alternative embodiments, other restricted or sandboxed
environments than iframes could be used, for example a
frame; Microsoit Web Sandbox; dojox.secure.sandbox from
the Dojo Toolkit; an SVG document; or Cajoled script
generated by Caja. Alternatively or 1n addition to sandbox-
ing the client-side monitoring code could be restricted to a
limited subset of available features, for example ADsafe;
ECMAScript 5 strict mode; or Cajita.

FIG. 1 also shows a test feature 103 provided within the
advertisement 102 and a control feature 104 located outside
of the visible bounds of the 1frame but still delivered through
the 1frame. The test feature 103 and the control feature 104
are both provided through the iframe containing the adver-
tisement 102. As a result, the control feature 104 will never
be viewable to the user since 1t 1s 1n a region outside of the
iframe which therefore cannot be aflected by content deliv-
ered through the iframe.

Instead, the control feature 104 1s used to understand the
browser’s response to elements of the page which are not in
view, as will be described 1n greater detail below. Addition-
ally, to remove all intrusion the test feature 103 1s placed
behind the advertisement 102.

The test feature 103 and the control feature 104 may be
implemented as test and control pixels respectively. For
example, the test feature 103 may be a single, transparent
test pixel overlaid on the advertisement 102. In this way, the
test feature 103 provides mimimal intrusion into the func-
tionality of the advertisement 102.

FIG. 2 illustrates a system for the delivery of content to
a user that may be used 1n accordance with the present
invention. The system comprises a research server 10, an
advertiser 20, an ad server 30, a publisher 40 and the client
device 50 operated by the user. FIG. 2 also indicates
communications channels between these features. These
communications may take place over any type of appropri-
ate communications network, including Local Area Net-
works (LLANs), Wide Area Networks (WANs) and so on, but
in a preferred embodiment each of the research server 10,
the advertiser 20, the ad server 30, the publisher 40 and the
client device 50 are connected to the internet and this 1s used
to carry out communications between these features.

The research server 10, the advertiser 20, the ad server 30
and the publisher 40 may be implemented using conven-
tional computer server systems. Each of these participants in
the system may represent a single computer server or may
represent a collection of computer servers as approprate.
The skilled person will also recognise that various partici-
pants may share computer hardware or be hosted on the
same machines 1f convenient.

The client device 50 may be implemented as any network
enabled device. For example, the client device 50 may be
implemented as a personal computer, laptop computer, tablet
computer, smartphone or the like. In preferred embodiments,
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the client device 50 1s an internet enabled device, but the
skilled person will appreciate that alternative methods for
delivering content to the client device 50 may be employed.

The operation of this embodiment of the present invention
will now be described with reference to FIG. 3, which shows
the activities of each of the participants 1llustrated in FIG. 2
during the delivery of a web page 100 to a client device 50.

At step sl, the advertiser 20 generates an advertisement
102. The advertisement 102 may provide information about
a product sold by the advertiser 20, for example, and may
include elements such as text, images, moving images,
sound or a combination of these. The advertisement 102 may
also 1nclude one or more hyperlinks, so that when the
advertisement 102 1s rendered by the client device 50, it 1s
possible to select these hyperlinks i order to be redirected
to further content provided by the advertiser 20. The adver-
tisement may be encoded by the advertiser as a HyperText
Mark-up Language (HI'ML) file.

At step s2, the research server 10 sends client-side code
to the advertiser 20 for incorporation in the advertisement
102. In one example, the client side code 1s JavaScript. The
client-side code 1s designed to allow the research server to
retrieve information as to whether the advertisement 102 1s
in view when served with the web page 100, as will be
explained 1n greater detail below.

The client-side code 1s incorporated into the advertise-
ment 102 at step s3, and 1s then sent by the advertiser 20 to
the ad server 30 at step s4. In this example, the advertiser 20
can be understood as an organisation which wishes to
promote a product, while the ad server 30 1s operated by an
organisation which offers to find advertising space for the
advertiser 10.

Accordingly, the ad server 10 has a relationship with
multiple advertisers and multiple publishers, and acts as an
intermediary to assist 1n the placement advertisements with
suitable publishers.

So, the advertisement 102 including the client-side code
provided by the research server 10 1s now hosted by the ad
server 30. The ad server 30 has a relationship with the
publisher 40 by which advertisements are provided in the
publisher’s content. This 1s effected by the publisher 5
incorporating links to the ad server 30 in web pages it
provides to users. These links are delivered within i1frames.
This 1s beneficial to the publisher 50 as content delivered 1n

the i1frame 1s 1solated from aflecting the host web page, and
therefore the publisher 50 can be certain that the advertise-

ments provided by the ad server 30 will not adversely aflect
the content 1t 1s publishing in the host web page.

Accordingly, a client device 30 may request a web page
100 from the publisher 40, at step s3. The web page 100 1s
then returned to the client device 50 at step s6. The client
device then renders this web page at step s7. The rendering
process 1s typically undertaken by a browser operating on
the client device 50.

As explained above, the web page 100 contains an 1frame.
The iframe 1s linked to an address at the ad server 30. Thus,
when the browser operating at the client device 50 attempts
to render the web page 100, 1t will be nstructed by the
iframe to call further information from the ad server 30 to
populate the iframe. This request 1s transmitted from the
client device 50 to the ad server at step s8.

On receiving the request, the ad server 30 decides what
content to return to the client device 50. In this example, the
ad server 30 returns the advertisement 102 provided by the

advertiser 20 1n which the client side code provided by the




US 9,595,045 B2

9

research server 10 has been incorporated, as described
above. At step s9, the advertisement 102 1s returned to the
client device 50.

As mentioned above, the advertisement 102 contains the
client side code provided by the research server 10. The
client side code 1s executed by the client device at step s10
as part of the process of rendering the web page 100. When
the client side code 1s executed by the client device 50, it 1s
ellective to request two 1dentical applets, one for the test
feature 103 and one for the control feature 104, from the
research server 10, at step s11. At step s12, the applets are
returned to the client device 50. (In practice, the web
browser may employ 1ts cache to reduce these two requests
for an 1dentical resource into a single request.) The applets
may be, for example, Adobe Flash applets, although the
skilled person will recognise that other types of applet or
resource may be used. In the preferred embodiment Adobe
Flash applets are provided and executed within the Flash
environment. The Flash environment, by proxy, provides
access to the browser API.

At step s13, the client-side code requested by the research
server embeds the applets. The applets are embedded to
form the test feature 103 and the control feature 104. Since
the control feature 104 1s located in an area of the web page
100 outside of the wvisible boundaries of the iframe, the
browser will never show the control feature 104 and waill
always treat 1t as 11 1t 1s not 1n view. On the other hand, the
browser will treat the test feature as in view when 1t falls
within the browser window 110 and not 1n view when 1t 1s
outside the browser window 110.

As the browser renders the web page 100, to handle the
Flash applets it will make calls to the Flash plugin API
which allows Flash to determine whether a feature 1s 1n view
or not 1n view; for instance Safar1 on Mac OS X supplies
Flash with details of the clipping rectangle whenever the
window geometry changes. This increases efliciency of the
browser by allowing the plugin to redraw elements that are
known to be out of view at a lower rate than those elements
which are known to be 1n view. Thus, the rate at which the
plugin will progress the animation frames of the test feature
103 will depend on whether 1t 1s 1n view or not 1n view.
Accordingly, the rate at which the animation frames prog-
ress, or the frame progression rate, 1s a behavioural charac-
teristic relating to the test feature which varies according to
whether the test feature 103 1s being displayed, 1.e. whether
the test feature 1s 1n view or not 1n view. In this embodiment,
the frame progression rate 1s used as a behavioural charac-
teristic, but 1t 1s recognised that other characteristics may
alternatively or additionally be used. For example, charac-
teristics such as a timer clock rate and/or the rate at which
local connections can be made may vary according to
whether a test feature 1s currently being displayed. In some
other examples, the behavioural characteristic may be a
report from the browser API which directly indicates
whether the test feature 1s or 1s not being displayed.

At step s14, the client side code records the rate at which
the test feature’s 103 and the control feature’s 104 frames
are progressed and uses these frame progression rates to
determine whether the advertisement 102 1s 1n view.

The frame progression rate of the test feature 103 can be
compared with one or more control values. In this embodi-
ment, at least one control value acts as a threshold value and
1s determined from the frame progression rates of the control
teature 104. Typically direct comparison with the frame
progression rates of the control feature 104 1s insuflicient
because of measurement error and also because of fluctu-
ating frame progression rates ol the control feature 104
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during scrolling (1.e. as the viewport 1s moved relative to the
host web page 100). The process of comparison also typi-
cally requires the application of some smoothing model,
because, for example, the recorded frame progression rates
during state transition (1.e. during transitions from being in
view to not 1n view and vice versa) are noisy. Given that the
control feature 104 1s always treated by the browser as not
in view and the threshold i1s dependent on the frame pro-
gression rate of the control feature 104, if the frame pro-
gression rate of the test feature 103 1s, when compared, the
same as or less than the threshold, 1t can be deduced that the
test feature 103 1s not 1n view. Alternatively, if the frame
progression rate of the test feature 103 1s, when compared,
greater than the threshold, then the test feature 103 can be
determined to be 1n view.

Since the test feature 103 1s located within the same
region of the web page as the advertisement 102, determin-
ing whether the test feature 103 1s 1 view provides an
indication of whether the advertisement 102 1s 1n view. As
such, the client side code acts to analyse whether or not the
advertisement 102 1s in view by generating the test feature
103 and observing the rate at which its frames progress.

The client side code causes the client device 50 to return
the results of this analysis to the research server 10, at step
s15. The research server 10 stores these results at step s16.
The research server 10 may thus collate results of this kind
cach time an advertisement 102 within a web page 100 1s 1n
view and not 1n view at client device 30. Thus the research
server 1s able to provide information, at step s17, to the
advertiser 20, indicating the exposure that was provided to
the advertisement 102 by the arrangement with the ad server
30. Accordingly, the advertiser 20 1s able to make informed
commercial decisions as to the value of advertising 1n this
way.

In the embodiment described above, a single test feature
103 1s provided in the region in which the advertisement 102
1s found. However, in other embodiments, multiple test
teatures 103 may be used. Examples of arrays of test
features that may be used are shown in FIGS. 4A and 4B.
Using an array of test features 103 can assist in determining
whether the whole of the advertisement 102 1s 1n view, or
even which particular parts of an advertisement 102 are 1n
VIEW.

In the embodiment shown 1n FIG. 4A, a test feature 1s
provided at each of the four corners of the advertisement
102. In the given example 1t 1s known that the advertisement
102 and the browser window are rectangular and have
aligned axes, it can therefore be determined with confidence
that 1f all the test features 103 are in view then the entire
advertisement 102 1s in view. In fact, 1in these circumstances,
such confidence may be achieved by a single pair of test
teatures 103 placed at diagonally opposite corners of the
advertisement 102.

In FIG. 4B, a repeating array of test features 103 1s
provided across the full extent of the advertisement 102. In
this embodiment, when only a portion of the advertisement
102 1s 1n view, this can be established by observing the
differential frame progression rates for individual test fea-
tures 103.

As described above, the threshold value against which the
frame progression rate of the test feature 103 1s compared to
determine whether the test feature 103 1s 1n view can be
established using a control feature 104. However, alternative
methods can be used to establish the threshold. For example,
the threshold may take a predetermined value, which may
have been established from empirical experiments or using
heuristic analysis. In an alternative embodiment, the thresh-
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old value may be chosen in dependence on analysed attri-
butes of the client device 50, such as the browser rendering,
the web page 100, the hardware specifications of the client
device 50, or the bandwidth of the client device’s 50
network connection.

In some preferred embodiments, the threshold value
depends on the previous state of the test feature 103. That 1s
to say, the threshold value may vary according to whether
the test feature 103 was previously determined to be 1n view
or not in view. For example, the threshold value for judging
a test feature 103 to be 1n view when it was previously not
in view may be higher than the threshold value for judging
the test feature to be not 1n view when 1t was previously in
view. This approach can be understood as providing a
hysteresis curve, as illustrated 1n FIG. 5.

In FIG. 5, the x axi1s represents an inferred probabaility that
the test feature 1s 1n view while the vy axis represents the
frame progression rate. The test feature 103 1s determined to
be in view when the probability exceeds 50%. FIG. 5
illustrates that two threshold values may be appropriate 1n

some circumstances, a lower threshold value 501 and a
higher threshold value 502. The lower threshold value 501
applies when the test feature 103 was previously considered
to be 1n view, while the higher threshold value 502 applies
when the test feature 103 was previously considered to be
not 1 view. In this way, vanations in the redraw rate that
might arise due to the performance of the client device 50
are inhibited from causing changes in the determined state of
the test feature 103.

In some preferred embodiments, the lower threshold
value 501 1s established using a control feature 104 (i.e. the
lower threshold value 501 1s, or 1s determined 1n dependence
on, the frame progression rate of the control feature 104)
while the upper threshold value 502 1s established empiri-
cally.

In the embodiments described above, the test features 103
are provided separately from the advertisement itself 102,
meaning that the client side code provided by the research
server 10 may be independent of the advertisement 102. In
these cases the test features 103 are preferably transparent
and relatively small (for example, each test feature 103 may
be a single pixel) in order to avoid interfering with the
content of the advertisement 102. This aspect may also limait
the number of test features that are desirable 1n an array,
since even 1f they are transparent, the test features 103 may
interfere with hyperlinks provided 1n the advertisement 102.
However, 1n other embodiments, the test features 103 may
be aspects of the advertisement 102 itself which must be
redrawn, and these can be monitored during the rendering of
the web page 100 to determine whether they are in view or
not. When the test features 103 are part of the advertisement
102 1tself, it may be possible for the majority or the entirety
of the advertisement 102 to be formed of test features 103
without compromising the functionality of the advertise-
ment 102.

As described above, client side code 1s used to embed the
test feature or test features 103 and monitor the frame
progression rates. In alternative embodiments, the test fea-
ture or test features 103 may be served along with the
advertisement 102 and the test feature or test features 103
may monitor and transier the frame progression rates to the
research server 10. In a further alternative embodiment, the
test feature or test features 103 may be part of or the whole
of the creative of the advertisement 102 itself. In other
embodiments, the test feature or test features 103 could be
inbuilt 1nto the container or player of the advertisement.
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In the preferred embodiments, the client side code may be
an applet and may obtain information regarding the frame
progression rates directly or indirectly via an external
browser application programming interface (API) such as
the Netscape Plug-in Application Programming Interface
(NPAPI), the Pepper Plug-in Application Programming
Interface (PPAPI), LiveConnect, XPConnect, the npruntime
API, or ActiveX. In other examples, an internal browser API
as made accessible to the restricted or sandboxed client-side

code may be used to obtain indications as to whether the

feature 1s 1n view.

As described above, one or more control values with
which the behavioural characteristic of the test feature 103
1s compared may be established empirically by observing a
behavioural characteristic of the control feature 104. How-
ever, control values may also be established using heuristic
methods. These heuristic methods may be developed using
some or all of: the client device’s User Agent (for example,
the browser operating on the client device); the client
device’s operating system; or the client device’s geographi-
cal location.

In addition to 1dentifying whether the region 1s in view or
not 1 view, the present imnvention may additionally 1dentify
other details regarding the region or parts of the region. In
particular, 1n some preferred embodiments, a determination
can be made as to whether the web page 1s scrolling. In
particular, 1t 1s noted that a behavioural characteristic, such
as the frame progression rate, or the test and/or control
feature may vary according to whether the web page 1is
scrolling. This variation can be used to establish whether the
web page 1s scrolling. In one embodiment 1t can be deter-
mined that the region 1s in view and the page 1s scrolling
when the frame progression rate of the control feature
changes from a low state to a high state. This 1s illustrated
in FIG. 6.

By making additional determinations, the classifications
“m view” and “not 1 view”’ may be divided into sub
classifications such as: “in view and scrolling”; “in view and
not scrolling”; “not 1 view and out of viewport”; and “not
in view and occluded”.

Other vaniations and modifications will be apparent to the
skilled person. Such variations and modifications may
involve equivalent and other features which are already
known and which may be used instead of, or 1n addition to,
teatures described herein. Features that are described in the
context of separate embodiments may be provided in com-
bination 1n a single embodiment. Conversely, features which
are described 1n the context of a single embodiment may also
be provided separately or in any suitable sub-combination.

It should be noted that the term “comprising” does not
exclude other elements or steps, the term “a” or “an” does
not exclude a plurality, a single feature may fulfill the
functions of several features recited in the claims and
reference signs 1n the claims shall not be construed as
limiting the scope of the claims. It should also be noted that
the Figures are not necessarily to scale; emphasis instead
generally being placed upon 1llustrating the principles of the

present 1nvention.

The mvention claimed 1is:
1. A method for determining whether a region of a web
page 1s 1n view, comprising:
recerving, at a client device, content for display within the
region ol the web page, the content comprising a test
feature having a characteristic that has a value that
varies depending on whether the test feature i1s dis-
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played within a viewable portion of the web page 1n a
browser window of the client device or outside of the
viewable portion;

rendering, at the client device, at a first time, the test

feature within a viewable portion of the web page, the >
test feature having a first value for the characteristic at
the first time;

determining, using executable code restricted from

accessing a position of the region within the browser
window, the first value for the characteristic at the first
time responsive to the rendering of the test feature
within the viewable portion of the web page;

storing, as a control value, the first value of the charac-

teristic of the test feature:
rendering, at the client device, at a second time, the test
feature within the region, the test feature rendered
within the viewable portion or outside of the viewable
portion during the second time, the test feature having
a second value for the characteristic at the second time; 20

monitoring, by the client device using the code restricted
from accessing the position of the test feature within
the browser window, the second value of the charac-
teristic:

comparing, by the executable code restricted from access- 25

ing the position of the test feature within the browser
window, the monitored second value associated with
the second time with the control value associated with
the first time; and

determining whether the region 1s within the viewable 30

portion of the web page based on the comparison of the
monitored second value with the control value.

2. The method of claim 1, the step of determining whether
the region 1s within the viewable portion further comprising,
comparing the monitored value to a threshold value that 35
depends on the control value and a hysteresis curve.

3. The method of claim 1, wherein the code 1s restricted
from accessing the position of the region within the browser
window by operating 1n an iframe.

4. The method of claim 1, the step of monitoring the value 40
of the characteristic comprising monitoring a behaviour of
an API as it relates to the test feature.

5. The method of claim 1, wherein the characteristic
comprises a frame progression rate of the test feature.

6. The method of claim 1, the step of determining whether 45
the region 1s within the viewable portion further comprising;:

determining, based on the comparison of the monitored

value to the control value, whether a proportion of the
region within the viewable portion 1s greater than a
predefined threshold; and 50
determining, responsive to a determination whether the
proportion of the region within the viewable portion 1s
greater than the predefined threshold, whether the
region 1s within the viewable portion of the web page.
7. The method of claim 1, wherein: 55
the content comprises a plurality of test features within
the region, each of the plurality of test features having
a respective characteristic that has a respective value
that varies depending on whether the test feature 1s
displayed within a viewable portion of the web page 1n 60
a browser window of the computing device or outside
of the viewable portion;
monitoring, by the client device, the value of the charac-
teristic comprises monitoring each respective value of
the characteristic of the plurality of test features; and 65
determining whether the region 1s within the viewable
portion comprises determining, by comparing each
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respective value with the control value, a proportion of
the region that 1s within the viewable portion of the web
page.

8. The method of claim 1, further comprising moving the
test feature to another location within the web page between
rendering the test feature at the first time and rendering the
test feature at the second time.

9. A system comprising:

at least one computing device operably coupled to at least

one memory and configured to:

receive content for display within a region of a web
page, the content comprising a test feature having a
characteristic that has a value that varies depending
on whether the test feature 1s displayed within a
viewable portion of the web page 1n a browser
window of the computing device or outside of the
viewable portion;

render, at the client device, at a first time, the test
feature within a viewable portion of the web page,
the test feature having a first value for the charac-
teristic;

determine, using executable code restricted from
accessing a position of the region within the browser
window, the first value for the characteristic at the
first time responsive to the rendering of the test
feature within the viewable portion of the web page;

store, as a control value, the first value of the charac-
teristic of the test feature:

render, at a second time, the test feature, wherein the
test feature 1s rendered within the region and the
region 1s positioned either within the viewable por-
tion or outside of the viewable portion during the
second time, the test feature having a second value
for the characteristic;

monitor, by the client device using the executable code
restricted from accessing the position of the test
feature within the browser window, the second
value;

compare, by the code restricted from accessing the
position of the test feature within the browser win-
dow, the monitored second value associated with the
second time with the control value associated with
the first time; and

determine whether the region 1s within the viewable
portion of the web page based on the comparison of
the monitored second value with the control value.

10. The system of claim 9, the at least one computing
device configured to determine whether the region 1s within
the viewable portion by comparing the monitored value to a
threshold value that depends on the control value and a
hysteresis curve.

11. The system of claim 9, wherein the code 1s restricted
from accessing the position of the region within the browser
window by operating in an iframe.

12. The system of claim 9, the at least one computing
device configured to monitor the value of the characteristic
by monitoring a behaviour of an API as 1t relates to the test
feature.

13. The system of claim 9, wherein the characteristic
comprises a frame progression rate of the test feature.

14. The system of claim 9, the at least one computing
device configured to determine whether the region 1s within
the viewable portion by:

determining, based on the comparison of the monitored

value to the control value, whether a proportion of the
region within the viewable portion 1s greater than a

predefined threshold; and
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determining, responsive to a determination whether the
proportion of the region within the viewable portion 1s
greater than the predefined threshold, whether the
region 1s within the viewable portion of the web page.

15. The system of claim 9, wherein:

the content comprises a plurality of test features within
the region, each of the plurality of test features having
a respective characteristic that has a respective value
that varies depending on whether the test feature 1s
displayed within a viewable portion of the web page 1n
a browser window or outside of the viewable portion;

the at least one computing device 1s configured to monitor
the value of the characteristic by monitoring each
respective value of the characteristic of the plurality of
test features; and

the at least one computing device 1s configured to deter-
mine whether the region 1s within the viewable portion
of the web page.

16. The system of claim 9, the at least one computing

device further configured to move the test feature to another
location within the web page between rendering the test
teature at the first time and rendering the test feature at the
second time.

17. One or more non-transitory computer-readable stor-

age media having instructions stored thereon that, when
executed by one or more processors, cause the one or more
processors to perform operations comprising:

receiving content for display within a region of a web
page, the content comprising a test feature, the test
feature having a frame progression rate that has a value
that varies depending on whether the test feature 1s
displayed within a viewable portion of the web page 1n
a browser window or outside of the viewable portion;

rendering, at the client, at a first time, the test feature
within a viewable portion of the web page, the test
feature having a first value of the progression rate;

determining, using executable code operating in a
restricted environment 1n which the executable code 1s
restricted from accessing a position of the region within
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the browser window with respect to a viewable portion
of the web page, the first value of the progression rate
at the first time responsive to the rendering of the test
feature within the viewable portion of the web page;

storing, as a control value responsive to the rendering of
the test feature within the viewable portion of the web
page, the first value of the frame progression rate of the
test feature:

rendering, at the client, at a second time, the test feature
within the region and the region 1s positioned either
within the viewable portion or outside of the viewable
portion during the second time;

monitoring, by the client device using the executable code
operating 1n the restricted environment, the second
value;

comparing, by the executable code operating in the
restricted environment, the monitored second value
associated with the second time with the control value
associated with the first time; and

determining whether the region i1s within the viewable
portion of the web page based on the comparison of the
monitored second value with the control value.

18. The one or more non-transitory computer-readable

storage media of claim 17, the operation of determining
whether the region 1s within the viewable portion compris-
ng:

determiming, based on the comparison of the monitored
value to the control value, whether a proportion of the
region within the viewable portion 1s greater than a

predefined threshold; and

determining, responsive to a determination whether the

proportion of the region within the viewable portion 1s
greater than the predefined threshold, whether the

region 1s within the viewable portion of the web page
in the browser window.
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